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e 2 Neutrino Analysis - sin” 6, and 5m%

e Let f; are the detector energy response weighted

2
éoQ fractions of v; mass eigenstate and f; + fo = 1.
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= sin®f + f1cos 26

e sin” 0 is fraction of v, that is v,.
e cos? O is fraction of v; that is v,.
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Ji = (N—O\day — sin?6)/ cos 205

= (0.347 — 0.311)/0.38
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Note, that if f; = 0 then ](f,—g\day — gin? O, !




Following the analytical analysis of PRL,57,1275(1986)

®B Vo purity contours
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where 63 is mixing angle at the solar
production point and Py is the probability
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Normalized Spectrum
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At the best fit point

‘= dmg, sin 26 3 0
~ (A(®B) — 6mZ cos20;) 4
Y ,
fa = 0 125§+O(§ )

using A(®B)esp = 1.26 x 10~ %eV?
this corresponds to
Y.pE, = 0.823 kg cm ™ >MeV .




Lower Bound on Solar Y.p
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e 3 Neutrino Analysis - sin®6;, and 5m%l

e KamLAND implies that: dm3; = dmg,
to high accuracy as KamLAND

averages over many dm>2, = oscillations.

e Fi, F9 and F3 are the fraction of v, 5 and 3
(f1—|—f2—|—f3: 1)-

e The value of sin® 61, is determined, for a given sin? 63,
so as to hold some measured quantity fixed

e.g. the SNO CC/NC ratio.

e We will use a Taylor series expansion in sin® ;3
about the two component analysis, sin® 613 = 0.




3 v Details:

e The v3 fraction is given by F3 = (1 + 2] ) sin? 6013 ~ sin® 63.

|5m§1|

24 10% and + depends on the hierarchy !!!

|5m§1|

e \With this approximation:
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F) = cos® 013 <C082 9{\983 and  Fp = cos® b3 (sin 9{\983-

also A — Acos” 5.
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Fi = f1 +asin® 63

dF1
d sin? 013

where a =

p— p— p—
& [—} ek [\

(x 107 eV?)

2
6m@
N |

Ot(o/o)

u C

95 %
L L ‘

0.2 0.3 04

)
sin G®

holding SNO’s CC/NC fixed.

sin? 013=0

Fi = f1 —0.04 sin” b5
~ (.11

fz — f2 — 0.96 sin2 913

~ (.89 — SiIl2 913

fg — SiIl2 913

Chooz bound sin® 5 < 0.04




dm> (x 107 eV?)
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Y, pE, (kgcm™ MeV
e "Be: f, = 37 + 4% implies A("Be)os; = 1.1 x 10-%V/? P E, (kg cm™ MeV)

o pp: fo =33+ 4% implies A(pp)ess = 0.31 x 10~°eV?
e vacuum: A=0 f5 = 31+ 3%




pp and "Be

- 2
2 nu analysis: A < dmg,

fa ~sin® O + %sin2 20 ( A )

omag
o "Be: fo =37+ 4% implies A("Be)csr = 1.1 x 107%eV?
o pp: fo =33+ 4% implies A(pp)ess = 0.31 x 102V ?
e vacuum: A=0 fo = 31 £ 3%

3 nu analysis: A < 0mZ and sin“ 63 < 1

sinfy . 5 . 9
Fi ~ [+ sin“ 613 = f1 + 0.82sin” 03
cos 20,
20
Fy ~ fo— 22 706205 = f, — 1.8sin20;3

cos 20

fg ~ Sin2 913.




SUMMARY

SBoron Neutrinos

Fraction of
. RE vy ~ 89% — sin® 65
Earth
Born as v, they exit the Sun as 1 vy = sinZ0q3

and travel to the earth as v !l

e ®Boron Solar Neutrinos give us the
Purest known Mass Eigenstate Nu Beam !

o And |U.o|? ~ sin?6.F + (0.6 £ 0.1) sin? 015
is the best known MNS matrix element.

e Lower bound on Solar Y.p equal to

half SSM value. Thanks John




